Abstract. In this paper, we develop a simple method for computing the stabilizer subgroup of a subgroup of
Introduction
A t − (v, k, λ) design is a pair (X, B), where X is a v-element set of points and B is a collection of k-element subsets of X called blocks, such that every t-element subset of X is contained in precisely λ blocks. For general facts and recent results on t-designs, see [1] . For the list of known families of 3-designs, see [4] .
Let F q be a finite field with odd characteristic and Ω = F q ∪{∞}, where ∞ is a symbol. Let G = P GL 2 (F q ) be a group of linear fractional transformations. Then, it is well known that the action P GL 2 (F q ) × Ω −→ Ω is triply transitive. |, so that we obtained new families of 3-designs. Our method was motivated by a recent work of Iwasaki [3] . Iwasaki computed the orders of V and G V , where V is in our notation
In [6] , to get various 3-designs we use plane algebraic curves such as y n = f (x) for some positive integer n. In this paper, we generalize our method in [6] . As a consequence, we can derive new infinite families of 3-designs from the 3-designs obtained in [6] .
Zero sets of algebraic curves
Let p be an odd prime number. For a prime power q = p r for some positive integer r, let F q be a finite field with q elements and F q be its algebraic clo-
Lemma 2.2. Let n be a positive divisor of q − 1 greater than 2. A polynomial
] is not absolutely irreducible if and only if there is a polyno-
e with a positive divisor e of n greater than 1.
Proof. See Lemma 2.2 in [6] or Lemma 3 in [7, p.54 ].
Let n be any positive integer dividing q−1 greater than 2. We fix a generator
In particular, we define
Denote by φ the Euler phi-function. Write d(f ) for the degree of f (x) ∈ F q [x] and write (m, n) for the positive greatest common divisor of integers m and n. Theorem 2.3. For a positive divisor n of q − 1 greater than 2, assume that two polynomials
Then there are an integer
Proof. By Lemma 2.2, it suffices to show that there is an integer k such that
we get
Especially, when h(x) = ω j f (x), from Lemma 2.1 we have
Thus there is an integer
With the above k, from (1) we get the following inequality:
By applying (2) to (4), we have
By combining (3) and the above inequality, we obtain
with the coefficients
Thus we get a contradiction. Therefore, the theorem follows.
New infinite families of 3-designs
From now on, we assume −1 ∈ (F × q ) 2 and q = 3. Note that q ≡ 3 (mod 4). Let X be a subset of Ω = F q ∪ {∞} and G = P SL 2 (F q ) be the projective special linear group over F q . Denote by G X the setwise stabilizer of X in Let n be a positive divisor of q − 1 greater than 2. Throughout this section we always assume that f (x) ∈ F q [x] and (d(f ), n) = 1. For some specific polynomials f , we compute |X| and
For each ρ ∈ P SL 2 (F q ), we always fix one matrix
With this fixed matrix, we define
Note that
otherwise.
where 1 < e and e|n. Since d(f ) ≥ 2, f ρ (x) has at least one root with multiplicity 1 in F q . Hence we have k ≡ −1 (mod e). Therefore
From the assumption of this section,
From the previous lemma, the corollary follows. 
Then |S| = δ and Corollary 3.2 implies √ q and e is a divisor of (δ, m n ). Example 3.5. Here we will think of the case when the degree of f is 1. Let f (x) = x and let n be an odd integer greater than 1 dividing q − 1 such that 
